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ABSTRACT 


Background 

Anemia represents a major healthcare burden in developing country like India. Since decades peripheral blood smear has been used 
for diagnosis of anemia. Cell counter has been introduced with increasing efficacy and a decreasing cost all over the world. Aim of 
this study was to correlate morphological typing of anemia based on RBC indices and RDW obtained from automated hematology 
analyzer with PBS (Peripheral Blood Smear) and to give better approach in diagnosis of anemia and analyze their limitations. 


Materials and Methods 

This prospective study was undertaken at Sir T hospital, Bhavnagar comprising of total 300 cases of anemia over a period of 4 
months between July to October, 2021. Anemia typing was done by NIHONKODEN 9100 hematology analyzer and peripheral 
blood smear. 


Results 

Out of 300 cases, 265 cases of anemia typed by RBC indices and RDW obtained from hematology analyzer were correct. 35 cases 
needed blood smear examination for correct typing of anemia. Microcytic hypochromic anemia was the most common 
morphological type of anemia followed by normocytic normochromic anemia. Anemia was found to be more common in females. 
Microcytic hypochromic anemia and normocytic normochromic anemia was the most common type in females and males 
respectively. 


Conclusions 

PBS examination remains the gold standard test for morphological typing of anemia. With new advances in hematology analyzer 
typing of anemia can be done with indices and RDW but PBS confirmation is must. Both the methods should be used complementary 
to each other for better diagnostic accuracy. 


Keywords: Anemia, Hemoglobin, Microcytic hypochromic anemia, Normocytic anemia 


INTRODUCTION body is below the normal range for the age and sex of the 
individual. 

The word anemia is derived from Greek word ‘anaimi’ 

meaning lack of blood which is either due to decrease in Once anemia is established, a morphological typing of 
normal number of RBCs or less than normal quantity of anemia helps the clinician to approach the cause of anemia. 
hemoglobin in blood.'? Anemia is functionally defined as Morphological typing of anemia is based on RBC indices — 
insufficient RBC mass to adequately deliver oxygen to MCV, MCH and PCV. The manual methods of measuring 
peripheral tissues. Anemia refers to reduction in oxygen RBC indices are tedious and show large coefficient of 
carrying capacity and is defined as a clinicopathological variation. The automated hematology analyzers give more 
condition, which is present when hemoglobin level of the accurate (< 1% coefficient of variation) RBC indices. Thus, 
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we can definitely conclude that the hematology analyzers 
have a potential to replace peripheral blood smear 
examination. Cell counting with these instruments is rapid, 
objective, statistically significant and not subject to the 
distributional bias of the manual count. 


MATERIALS AND METHODS 


This prospective study was undertaken at hematology 
laboratory, Sir T hospital, Bhavnagar. A total 300 cases of 
anemia were studied over a period of 4 month between July 
2021 to October 2021. Study was undertaken after approval 
from ethics committee of the institute, Bhavnagar and EC 
approval No. was 1054/2021 & CTRI No. is 
CTRI/2021/07/035060. All samples received during the 
study period and showing anemia were included in the 
study. Samples of patients less than 16 years, more than 65 
years and antenatal females were excluded. Also, 
hemolyzed and clotted samples were excluded. Anemia 
typing was done by two methods; firstly, using RBC indices 
and RDW only and then on peripheral blood smear 
examination. Chi square statistics was applied and p value 
calculated. 


RESULTS 


Out of the 300 cases, 46.66% samples showed microcytic 
hypochromic anemia with raised RDW followed by 
normocytic normochromic anemia with normal RDW 
(33.33%) using RBC indices and RDW (Table-1la). With 
PBS, microcytic hypochromic anemia was most common 
(54%) followed by normocytic normochromic anemia 
(33.33%) (Table-1b) 


responsible for increasing the MCV to fall within normal 
range. 


Table-1b: Morphological typing of anemia based on 
peripheral blood smear examination 


Morphological Type ofAnemia Male | Female | Total 
Microcytic HypochromicAnemia 29 133 162 
Normocytic Normochromic Anemia 51 49 100 
Macrocytic Anemia 9 4 13 
Dimorphic Anemia 6 19 25 
Total 95 205 300 
25 cases were typed as normocytic normochromic Anemia 
with raised RDW using RBC indices alone which on 


peripheral blood smear examination showed presence of 
mixed red cell population with microcytic hypochromic 
cells and macrocytic cells and hence having a normal MCV 
and raised RDW and hence typed correctly on peripheral 
blood smear examination as dimorphic Anemia (Table-2). 


Table-2: Correlation between morphological typing of 
anemia using RBC indices and RDW with 
morphological typing of anemia using peripheral blood 
smear examination 


Morphological typing of 
Morphological typing of anemia using anemia using PBS 
RBC indices & RDW (Number of Cases)| examination (Number of 


Cases) 
Table-1a: Morphological typing of anemia based on Microcytie ypochromic ‘anemia _ 
RBC indices and RDW (12) 
Morphological type of anaemia | Male [Female | Total Microcytic Hypochromic Anemia with 
Microcytic Hypochromic Anaemia |», i a raised RDW (140) Microcytic Hypochromic 
with normal RDW ‘Anemia (162) 
Microcytic Hypochromic Anaemia |. Normocytic Normochromic Anemia with 
with raised RDW aM 1o ae raised RDW (10) 
Normocytic Normochromic Anaemia | 5 6 iGo / / 
with normal RDW Normocytic Seon with Dimorphic Anemia (25) 
Normocytic Normochromic anaemia | |, > i ase 2) 
with raised RDW 
; 7 Normocytic Normochromic Anemia with | Normocytic Normochromic 
Macrocytic Anaemia 09 04 13 normal RDW (100) ‘Anemia 600) 
Total 95 205 300 ; ; 
Macrocytic Anemia (13) 


Out of total 300 cases, 265 cases typed concordant by both 
methods. 35 cases showed non concordant typing of 
Anemia. Out of these, 10 cases were typed as normocytic 
normochromic Anemia with raised RDW using RBC 


indices alone which on PBS showed microcytic 
hypochromic Anemia with polychromasia. The 
polychromatic cells (reticulocytes) being larger are 


Macrocytic Anemia (13) 


Total: 300 Total: 300 


Out of the total 300 cases of anemia, mean age of anemia 
predominance in males was found to be 41.49 years and in 
female 37.51 years (Figures 1 & 2). 
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Figure-1: Gender wise distribution of different morphological types of anemia 


Table-3: Distribution of cases correctly typed by RBC 
indices and peripheral blood smear examination 


Method Correct Typing| Wrong Typing | __Total 
RBC indices with RDW| 265 (88.33%) | 35 (11.67%) 300 
PBS with RBC indices } 300 (100%) 0 (0%) 300 


The chi-square statistic is 34.16. The p value is <0.00001, 
significant at p< 0.01. 
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Figure-2: Age wise distribution of anemia 


DISCUSSION 


Table-4a shows the number of cases needing PBS for 
correct diagnosis in previous studies and comparison with 


our study. 


Table-4a: Number of cases needing peripheral blood 
smear review for correct diagnosis 


Meenu 


Present Novis 
Stud: Venukumar tals 
aod et alt is 
Total number of 
cases 300 400 95,141 


Number of cases 
needing 
peripheral 
blood smear 
review 


35 (11.66%)| 49 (12.25%) | 6147 (6.4% 


In our study, microcytic hypochromic anemia was the most 
common morphological type of anemia comprising of 54% 
of cases which is concordant with the other studies named 
Japheth E Mukaya et al° (54.5%), Singh M et al’ (60%), 
Garg et al (50.86%) and Phukan et al? (50.58%) (Table-4b). 
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Table-4b: Comparison of distribution of morphological 
type of anemia with other studies 


Japheth | 

Morphological] Present | Mukaya | SinshM | Garg | Phukan 

typeotanemia| Stady | etal | Stal | etal) etal 
Microcytic 

Hypochromie | 54% | 54.5% | 60% — [50.86% 50.58% 
Anemia 

Normocytie 

Normochromic| 33.33% | 31% | 14.86% 5.14% 21.92% 
Anemia 

Macrocytic | 433% | 5.0% | 285% |2.29%| 7.29% 
Anemia 

Dimorphic 

: 8.33% | 8.6% | 20.86% 15.43%] 12.98% 

Anemia 

CONCLUSIONS 


RBC indices and RDW obtained from hematology analyzer 
are useful in the diagnosis of various morphological types 
of anemia and can aid but cannot replace peripheral blood 
smear examination. Both methods should be used as 
complementary to each other as it increases diagnostic 
accuracy. Peripheral blood smear examination is still the 
gold standard for confirmation of diagnosis. 
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